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Determination of Related Substances in Aprepitant Raw Material by Gradient Elution HPLC
YU Mei-qin', TIAN Zhao-xing', LIU Bao-mei', LUO Zhao-liang’(1.Rizhao Hospital of Traditional Chinese Medi-
cine, Shandong Rizhao 276800, China;2.School of Pharmacy, Hebei University, Hebei Baoding 071002, China)

ABSTRACT OBIJECTIVE: To establish a method for the determination of related substances in aprepitant raw material. METH-
ODS: Gradient elution HPLC method was adopted. The analysis was performed on Merck Cis column with mobile phase A com-
posed of 0.2% phosphoric acid solution (pH 2.5) and mobile phase B consisted of acetonitrile (gradient elution). The detection
wavelength was set at 215 nm. The related substances were determined by the self-control method with corrected factor. RESULTS:
Starting material | , starting material Il , intermediates I , intermediates Il and aprepitant were completely separated from the main
peak. The calibration curve of these related substances were in good linear relationship (#=0.999 0-0.999 8), and the limits of de-
tection were 0.01, 0.06, 0.01, 0.25 and 0.03 pg/ml, respectively. The average recoveries of the impurities mentioned above were
99.43% (RSD=0.29% , n=3), 99.05% (RSD=0.10% , n=3), 98.85% (RSD=0.64% , n=3)and 100.6% (RSD=0.26% . n=
3), respectively. CONCLUSIONS: The developed method is sensitive, rapid, accurate and reliable, and can be used for the detec-
tion of related substances in aprepitant raw material.

KEYWORDS Aprepitant; HPLC; Gradient elution; Related substances
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Fig 1 Chemical structure of starting material, intermedi-
ates and aprepitant
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Tab 1 The program of gradient elution

fif 1], min WistA, % B, %
0 60 40
10 60 40
2 30 70
40 30 70

TROGETRFE A i 4« U i 29 50 mg, BT~ 100 ml &b+,
A 1 mol/L HCl ¥ i 0.5 ml, B 3% 12 h J5 in A &5 45 9 1 mol/L
NaOH %75 HP A, T 7] A[ 215 -0.2 % 2 (JF NaOH 30 4
pHZ 7.0)(40:60) 17 , M B E 218, #2257, Bl

BRAM IR i i 6 < BBUAS 31 24 50 mg, T 100 ml &R, Jin
A 1 mol/L NaOH ¥ 0.5 ml, B35 12 h J5 I A ZE 5% 1 mol/L
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S B RRE S i 4 - BOAS B T30 (4 500 1x) B G 24
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1 309% XA K 0.5 ml IR 12 h )5, INVa 7 A 1 i -7 e 22 %1
LA, BfE

R AT 225 FURR L o R 2 B R 5 B PRV T 20
pl, AR e R, 2RI 2,
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Fig2 Chromatograms of stressing test
A. blank sample destroyed by acid; B. sample destroyed by acid; C.
blank sample destroyed by base; D. sample destroyed by base; E. blank
sample destroyed by high temperature; F. sample destroyed by high tem-
perature; G. blank sample destroyed by light; H. sample destroyed by
light; 1. blank sample destroyed by oxidation; J. sample destroyed by ox-
idation; 1. aprepitant
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Fig 3 Chromatograms of starting materials, intermediates
and aprepitant mixed solution
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Tab 2 Chromatogram analysis of results of starting materi-
als, intermediates and aprepitant mixed solution

K4} PREA ), min B AR
RIRER T 2487 9216
G 12.286 234 6501
IR 19.696 16.7 8 131
g I 20.701 40 11432
ik 1 29273 3.8 18 149

24 FEFHRR

241 LRI . K% e BUAS 2% 0T M B S DG 3 T 45 9 0.6
0.8.1.0.1.2 1.4 ml, 235 EF 10 ml &+, HiEFAEER
ZRE 5] A 8 W A5 I o e R Ao P AR VR TR A5 20 il 4R
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UCHERE , TC R O3S ], LASS RV IE (c, mg/ml) AR A (I AT
FRCA) AR, 2R R 4 R LA 3.

Tab 3 Results of linear relationship

4] SR, mg/ml AR TR r RFHET
RIRIER T 0.303~0.707 4=610.5¢+9.3 09990 208
&R 0.299~0.698 4=231.76¢+0.3172 09994 079
N 0.300~0.699 A=48436¢+10.165 0993 165
N 0.297~0.692 A=202.4¢+4.951 9 0991 069
BT 0.295~0.688 A=2933¢+0.549 | 09998  1.00

242 HWHREMNRE o 2417 F BEKE R 0.5
mg/ml IR, VE R AL, 20 TR0, AN R [E) B
(0.2.4.6.8 h) 43 AR , AR 4G ok T R ag k1T,
FRIE R T AP e T1 % ] F C HHL 06 17 B4 9 RSD 435149 0.96 %
0.84% .0.97% .0.78% .0.56 % (n=5) , Z B {1 VAWM S 8 h
N BT .
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o FfRME Ll 3 LI EAG IR , 25 5 435124 0.01.,0.06,0.01
0.25.0.03 pg/ml,
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RSD 4331125 0.52% .0.46 % .0.71% 5% 0.67 % (n=6) . (2) H1[ii] 45
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Tab 4 Results of recovery test of related substances(n=3)
LS WA, mg FHfE mg FHMIE % RSD,%

K REFERT 404 403 RIAER 19943 RIAKR 1029
EHEHT 399 3.95 IR 99.05 RIGEET 010
i)k T 3.99 3.92 HEK T 9885 HIAIAT (064
AT 3.96 3.99 HlK T :100.60 AT 026

hooREBERT 505 5.01
BIRERT 498 493
i)k T 499 493
AT 494 498

B OBRERT 606 6.02
BRERT 598 5.93
i)k T 599 5.96
AT 5.93 5.95
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Fig 4 HPLC chromatograms of the sample (batch No.

H130302)
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Tab 5 Determination results of the related substances in

samples (%)

5 REEHT O REEHT REET pmKT SRR SRR
H130302 N/A N/A 0.02 0.08 0.11 0.21
H130303 N/A N/A 0.01 0.10 0.12 0.23
H130304 N/A N/A 0.05 0.11 0.09 0.25

TE:N/AFOR AR
note: N/A means not detected
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3.1 MR KHYERE
ZERAN O TG F i, A 7E 202.0,203.0,206.5.,
210.0 nm PR ASETA L, 755 2 BB AAAEAR S . A
RIOKG I 1 A 2R o, e RAG I 4y 215 nm
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SISO, 7B FE R 0.1 % BERR VAW I i
SAR AU S AR (4 pH O 2 2.5 AT I S AT . 430 % 4%
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50:50(W1V), %04 3 60:40(V/V) . Z5HRW FE504 1 T B
Fiit VCIH B HOBCEAR , W FEA02% s R 25 1 2 1 T T VE 3H J e 75
R FTE 3~4 2, DR I )50, (R A et e s 7R 2%
14 3 T B S DESH TR WY W0 s , PR AR SO 4 A L A 3] 5 443,
WA RYIBINE .
AN RZR T AR A28 k-1, 4-0ER- 3 5 (R)-1-(3,
5- (R VL) AL ) K- 1-15 15 AR ER A JORL T Mok
PERE bk ER FRER SRy B DA, DRI A 57 T 2 ™ A 4
X ARG, HRAEAR DG SCHRY ™ K 2010 45 i H [ 245 3L) Jr ik,
AR e FTANASE T PR3 B JE RS0 1 B 0] R AG: D) o i DC 3 Ji
B TR W T, Dy e AT R D 2 iR T ST Ay
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S22 3Lk
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Determination of 6 Residual Organic Solvents in Levosimendan Raw Material by GC

SUN Jin-rui"*, YI Xing-lu', ZHANG Hao-ran’, LIU Yi-hui', REN Ye-ming' (1.Shandong Institute of Pharmaceuti-
cal Industry, Jinan 250101, China; 2.Shandong Provincial Key Laboratory of Chemical Drug, Jinan 250101,
China; 3.School of Medicine and Life Science, Jinan University, Jinan 250022, China)

ABSTRACT OBJECTIVE: To establish the method for the determination of 6 residual organic solvents as methanol, alcohol, ac-
etone, dichlormethane, isopropanol and dioxane in levosimendan raw material. METHODS: Gas chromatography was used. Capil-
lary column (5% ) phenyl-(95% ) methylpolysiloxane was used as fixation fluid by temperature programming; and the temperature
of flame ionization detector was 250 °C/, and high purity N. was used as carrier gas. Inlet temperature was set at 200 °C with split
ratio of 10: 1. The conditions of headspace method included heating temperature of 100 °C and heating time of 40 min. RESULTS:
The linear range of methanol, alcohol, acetone, dichlormethane, isopropanol and dioxane were 150.1-449.5 pg/ml(»=0.999 8),
250.6-751.2 pg/ml(r=0.999 6), 249.8-749.9 ug/ml(»=0.999 7), 29.09-89.68 pg/ml(»=0.999 8), 250.2-750.9 pg/ml (»=0.999 6)
and 18.91-57.92 pg/ml(r=0.999 7), respectively; average recoveries were 99.9%-100.0% (RSD=0.88%-1.11%, n=3). The lim-
its of quantification were 0.12, 0.18, 0.33, 0.21, 0.45 and 0.99 ng. Only the isopropanol was detected in samples. CONCLU-
SIONS: The established method is rapid, simple, accurate and reliable.

KEYWORDS Levosimendan; Gas chromatography; Headspace sampling; Organic solvents; Residual

[3]

Meenakshi G, Deepika T. Aprepitant: a novel drug to pre-
vent cancer chemotherapy induced nausea and vomiting
[J]. JK Science,2010,12(1):46.

U.S. Food and Drug Administration. Aprepitant[EB/OL].
(2003-03-27) [2013—09-28]. http://www.accessdata.fda.
gov/scripts/cder/drugsatfda/index.cfm.

I B 24 B P A R T 3 R 3 B o (i w2 )

ic reactor approach for investigating the hydrolytic stabili-
ty of a pharmaceutical compound[J]. J Pharma Biomed
Anal ,2006,41(3):883.

Nama S, Chandu BR, Awen BZ. Development and valida
tion of a new RP-HPLC method for the determination of
aprepitant in solid dosage forms[J]. Tropical Journal of
Pharmaceutical Research,2011,10(4):491.

[EB/OL]. (2013-09-22)[2013-11-20]. http://www.sfda.  [9] ({2544 B £ AR SE S50 VMBI FE 41 AL 3
gov.cn/WS01/CL0001/. 2 J BT 7089 AR 45 3 )R M [EB/OL]. (2007-08-23)
[6] Benjamin T, Rajyalakshmi CH, Rambabu C. Stress degr- [2013—-12-07].http://www.cde.org.cn/zdyz.do?method=
adation studies and validation method for quantification of initValue& frameStr=0.
aprepitent in formulations by using RP-HPLC[J]. Interna- [10] ML HRIBURL. HPLC B S BE F o e i
tional Journal of ChemTech Research,2013,5(4):1 462. SR P B 2 &, 2013,24(37) 13 537,
[71 Skrdla PJ, Abrahim A, Wu Y. An HPLC chromatograph- [11] FEFMT RS b e AR 3 F0 [ 2 #2 . —30[S].2010 4F

* @AW DPRT I B YT A . R - 0531-81213291, E-

mail:sjrexl@126.com

THEZD 20144555 25 455 21 1

WAL H R 2R Rk, 2010 B 53¢ V D.
(ks H . 2013-10-11 &[0 H 191:2013-12-12)

China Pharmacy 2014 Vol. 25 No.21 - 1995 -



